and' BaCu0 2 were mixed in a 1:4 mole ratio and ball milled in acetone or isopropanol until the average particle size was about 0.5 ~m.
To determine the optimum reaction sintering temperature for rapid densification and high phase purity, the reaction was first carried out in the absence of a temperature gradient. Uniaxially pressed pellets of the precursor powder were introduced into an open tube furnace held at 940°C
or 960 °c and then quenched in air after 5, 10, or 20 minutes. The
."
pellets were examined by x-ray diffraction and scanning electron microscopy. At 940°C, the reaction is complete after 20 minutes (Fig. 1), giving high purity YBCO. Considerable densification and grain growth occur during the first ten minutes at 940°C, after which grain growth proceeds with little further densification (Fig. 2) . The reaction is much more rapid at 960°C, where nearly complete conversion is observed after 5 minutes (Fig. 3) . After 20 minutes at 960°C, however, there is some BaCu0 2 present, perhaps due to partial decomposition of YBCO at this 5 temperature. The sintered density increases much more rapidly at 960 than at 940°C, reaching 90% after 5 minutes and 95% after 20 minutes (Fig. 4) .
The fine precursor powder was mixed with enough iso-amyl alcohol to form a paste. Films 25 to 250 ~m thick were applied by the doctor blade method to 1 mm thick alumina plates. The supported films were dried at 100 °c and then passed through a resistively heated steep temperature gradient furnace (maximum gradient 50 °C/mm, maximum temperature 960 °C)
to produce coherent textured films of YBCO. A scanning electron micrograph of the film surface (Fig. 5) shows clearly the characteristic morphology of YBCO. The x-ray diffraction pattern taken normal to the film surface (Fig. 6) 
